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S. F. Taylor 


Throughout America, a number of transportation mu- 
seums display examples of the electric trolley car. Along 
with the steam locomotive it made a significant contribu- 
tion to the nation’s development during the Industrial 
Revolution, but changes in transportation relegated the 
trolley to an honorable place in the halls of history. 
Therefore, considerable surprise was generated by a 
recent spate of articles in leading publications (among 


them, New York Times, Washington Post, Newsweek, and 


Business Week) on the resurgence of the trolley car. The 
catalyst for such widespread publicity was the National 
Conference on Light Rail Transit, which the Transporta- 
tion Research Board jointly sponsored with the Urban 
Mass Transportation Administration, the American Pub- 
lic Transit Association, and the University of Pennsyl- 
vania. 

Light rail transit is the new term for dual-rail, elec- 
trically powered, fixed-guideway systems that are occa- 
sionally located in public arteries like the streetcar of 


Mr. Taylor is vice-president and director of Mass Transit Systems, 
Sanders and Thomas, Inc., Pottstown, Pennsylvania. 
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TRANSIT 


OUT OF HISTORY 


INTO NEW SOLUTIONS FOl 


URBAN MOBILITY 


yesteryear, but are more commonly located on exclusi 
rights-of-way to avoid the interference of general traffi 
The underlying theme of the 3-day conference was tha 
although light rail transit has its origins in street railwa 
technology, it has markedly progressed in so many as- 
pects that a totally new urban transport mode has 
emerged. 

More than 600 people registered at the Philadelphia 
meeting. A number of professionals saw this high in- 
terest as a reflection of the fact that intense efforts du 
ing the past decade to improve urban mobility have ne 
produced impressive results. Most research effort has 
been geared to high-cost, advanced technology solutio 
while worldwide inflation and shortfalls in developme 
appear to have limited their application. In contrast, 
light rail transit is best characterized as an evolutionar 
technology, continually advancing from one stage of 
proven performance to the next. 

For this reason there is more development in light t 
transit than in any other mode. More than 80 system: 
throughout the world are upgrading or extending lines 
modernizing facilities, and acquiring new vehicles. Tote 


systems are under construction in Edmonton, Canada: 
echt, Netherlands; and Newcastle, England. The 

r is the largest transit development project in Great 
in in this century. 

n illustration of the broad change in outlook can be 
din France. That nation had been at the forefront 
e development of air-cushioned vehicle transport. 
public support has been entirely canceled, and a re- 
to the national government recommended light rail 
it for all cities with populations between 200,000 


= 
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the United States, light rail transit has developed 
pe slowly. A key reason is that in contrast to other 
tries the United States virtually wiped out its street 
ay industry when highway expansion was at its peak. 
scarcity of operating systems has hobbled the kind 
rly-stage, modest development that has led to more 
jitious programs elsewhere. The Urban Mass Trans- 
sation Administration is attempting to correct the 
ation and, asa first effort, sponsored the design of a 
light rail vehicle. Boeing-Vertol now has 275 vehi- 
under construction for Boston and San Francisco. 
| represents Boeing's first large manufacturing effort 
urface transportation. Vehicle deliveries are to coin- 
with the upgrading of both systems. 
) Boston, the articulated units will operate on the 
*rside Line, which was converted from a commuter 
railroad 15 years ago and will soon have more 
er, better roadbed, and continuous, welded rail to 
vice vibration. 

Ithough BART has taken most of the limelight, San 
Cisco’s transit system is now placing its streetcar 

k line in the same subway complex under Market 
set. When other scheduled improvements are com- 
=d, San Francisco will be served by its famed cable 
_as well as one of the most modern light rail transit 
ms in the world. 
‘Ilsewhere in the United States, however, light rail 
Esit development has been sparse. Hence, a good rea- 
Bexisted for organizing a national conference: to ac- 
nt transportation professionals with the nature of 
t rail transit and what it can do to improve urban 
vility. The conference dealt with the characteristics 
eshicles and fixed facilities and where they fit, physi- 
and economically, into the spectrum of transit 
‘les. 
The outstanding feature of light rail right-of way is its 
stility. It can be located in boulevard and express- 

medians, in railroad and utility corridors, in subways, 
“ity streets, through parks, cr on aerial structures. 
Se options are available because light rail transit does 
irequire the total isolation required by heavy rapid 
ssit with its high speeds, long trains, spacious stations, 
»dangerous third rail. The conferees were told that, 
ause of its versatility, light rail gives planners more 
10ns for developing systems at probably lower cost 

4 does any other fixed-guideway mode. 

Light rail vehicle development has been widespread. 
dition to the U.S. standard light rail vehicle design, 


C. Kenneth Orski, associate adminis- 
trator, Office of Policy and Program 
Development, Urban Mass Transpor- 
tation Administration, addresses the 
conference. 


1 Conference delegates were trans- 
ported to Norristown on the high- 
speed line that combines features of 
light rail and rapid transit systems. It 
is built to rapid transit standards with 
high station platforms, third-rail 
power distribution, and a completely 
grade-separated right-of-way. Its 
operation, however, is typical of light 
rail because it has 1- or 2-car trains 
and on-board fare collection by the 
operator. 

2 Field trips to the Philadelphia 
plant of Boeing-Vertol were a feature 
of the conference. Cars being pre- 
pared for use in the Boston and San 
Francisco transit systems are demon- 
strated by a Boeing-Vertol official to 
Frank C. Herringer, then administrator 
of the Urban Mass Transportation 
Administration (center) and Robert 
M. Coultas, deputy executive director, 
American Public Transit Association 
(right). 

3 Philadelphia’s Media Line runs for 
more than 8 miles (13 km) from the 
Sixty-ninth Street terminal. Most of 
the system is on double tracks and 
private right-of-way. Rush-hour 
capacity on the Media and Sharon 
Hill lines is about 4,000 passengers an 
hour on 5-minute headways. 


Dre than a dozen new designs in countries from Canada 
.Australia were viewed by conferees. They learned 
at the term “light’’ can be a misnomer. Vehicles are 
quently more than 100 ft (30 m) long and have seated 
HW standing capacities of more than 300 passengers. The 
iculation principle enables them to snake around the 
farpest city turns. Performance is also at the large end 
the scale. The most recent model operating between 
logne and Bonn has the highest acceleration, running, 
fd braking rates of any urban rail vehicle, including 
Eavy rapid transit, in West Germany. 
How have these attractive features of light rail transit 
pen translated into community benefits? Conferees 
ere told that, where light rail is functioning at its opti- 
um, it has retained travel patronage while patronage on 
#2 bus and other public transport vehicles has continued 
decline. In some instances, light rail has stimulated 
Sreases in patronage. In Brussels, 5 streetcar routes 
ere diverted into a 2-mile (3-km) downtown subway. 
ithin 3 months, 24-hour daily patronage had increased 
8 percent, and afternoon travel was up 43 percent. 
The fixed-guideway characteristic of light rail transit 
ds to attract more intensive development along its 
utes. Conferees were shown numerous scenes of 


garden and high-rise apartment complexes that were con- 
structed along light rail extensions. The limited land use 
requirements of light rail transit were also demonstrated 
by photographs of lines passing unobtrusively through 
these new towns. 

Continued congestion, pollution, and energy shortages 
are certain to cause an increasing shift to public transpor- 
tation. No single public transportation mode, not even 
light rail, is or will be a universal solution. Light rail ad- 
vocates note, however, that light rail transit is a contem- 
porary mode that can be used now without an interven- 
ing cycle of research and development. At the same time, 
it can be upgraded in response to new advancements in 
technology. 

Competing needs of cities and unresolved questions of 
mode capability are raising uncertainties over public sup- 
port of new transit development. In such an environ- 
ment, whether the potential of light rail transit can be 
fully exploited also remains uncertain. One point, how- 
ever, is beyond dispute: If light rail becomes a significant 
urban transportation mode, the Transportation Research 
Board's national conference will have been an important 
step toward that end. 


Unpaved Roads as 
Sources for Fugitive Dus 


Handy, J. M. Hoover, 
B 


Fis tke. 
K. L. Bergeson, and Darwin E. Fox 


In spite of an apparent sweeping abundance of paved 
roads, the majority of the roads in the world remain un- 
paved. For example, more than 3.4 million km or 55 
percent of the roads in the United States alone are un- 
paved (1). Although unpaved roads usually carry fewer 
than 100 vehicles per day (vpd), they are as necessary as 
high-volume roads and are essential for the transportation 
of many important resources, including agricultural prod- 
ucts, timber, and minerals. Their low traffic volumes, 
however, often do not justify the cost of paving. 

Unpaved roads are a source of airborne dust, which 
can cause discomfort, aggravate respiratory ailments, and 
create a driving hazard. Few attempts have been made to 
measure or characterize the dust from unpaved road 
sources. This paper presents preliminary data on the 
amount, distribution, and mineralogy of dustfall near 
several unpaved roads. 

Most unpaved roads are surfaced with crushed stone 
or gravel for interlocking stability during adverse weather 
conditions. The aggregate usually is spread on the road, 
mixed, and occasionally smoothed with a blade grader 
or maintainer. A higher type, more permanent road re- 
sults if the aggregate is proportionally mixed with soil 
and then spread and compacted. The clay in the soil- 
aggregate road acts as a binder. Macadam is still a higher 
type of road. It consists of a carefully proportioned mix- 
ture of crushed stone and fines and is used most fre- 
quently as a base for bituminous concrete paving. 

All unsurfaced roads require occasional grading to fill 
holes and cut away raveling or ““washboarding’’ caused 


The authors are associated with the Soil Research Laboratory of 
the Engineering Research Institute, lowa State University. 


by resonant bouncing of vehicular wheels. They also re 
quire periodic additions of stone. This should be an in- 
direct measure of the amount of dusting, although a con 
mon assumption is that the stones are knocked into the 
roadside ditch. Periodic ditch cleanout is also required t 
maintain drainage, and the material cleaned out is mosth 
fines with only minor amounts of stone or gravel. Abou 
50 million tons of stone are added annually as surface 
treatment to roads in the United States (2), an average ¢ 
about 15 t/km/year. 


Dust Collection 


Dust collectors were set along lines transverse to the 
centerline of 10 unpaved roads and test sections in 
Poweshiek, Story, and Linn counties in central and east 
ern lowa. The collectors consisted of straight-sided plas 
cans 15.2 cm in diameter and 19 cm deep mounted ap- 
proximately 1m above ground level on steel stakes, as 
specified in ASTM D1739-70. Sampling sites were se- 
lected in vegetated areas to reduce contamination. At | 
each site, the collectors were spaced at 3- to 150-m inte 
vals along traverses from both sides of the roads. The cor 
tainers were half filled with distilled water and were, 
checked and refilled at least once aweek. After a perioc 
of 3 to 4 weeks the collectors were sealed and brought t 
the laboratory. The insects and chaffe were removed b 
hand, and the samples were treated with 0.3N H202 
acidified with HCI to further remove organic matter. 
Samples were then dried at 110 C and weighed. Mineral 
ogical analyses were performed by simultaneous differ- 
ential and thermogravimetric analyses and by polarizing 
microscopy and X-ray diffraction; particle size analyses 
were done by dry sieving. 


st Distribution 


| sampling traverses showed the same trend: The 

loser the container was to the road, the more dust was 
lected in agiven time. Plotted on a linear scale, the 
rves are almost asymptotic adjacent to the road; but 
Dotted with distance on a logarithmic scale, 2 straight 

es result, as shown in Figure 1. Similar distribution 
ends have been found for loess, a widespread silt deposit 
ually attributed to wind deposition leeward from 
aciofluvial river bar sources (3,). The reciprocal of loess 
iickness also empirically has been found to increase 
nearly with distance (4); this relation describes a hyper- 
sla. For present purposes, a semilogarithmic plot offers 
weral advantages: Extrapolation may be made to O con- 
fbution from the road source, which is more in keeping 
‘th the data since a O contribution was sometimes found; 
x¢ total amount of dust deposited may be more readily 
liculated by integration of the area under the curves; 

\d a correction for atmospheric dust may be made by 
mple subtraction. 


tmospheric Dust 


cording to the data from comparable dustfall sampling 
vay from secondary road sources (5), the average at- 
ospheric dust deposition in the study area should be of 
e order of 45 to 50 kg/ha/month, multiplied by a fac- 
r of 0.4 to 0.9 for reduced dust deposition during the 
tumn, reflective of more complete agricultural ground 
iver. These data coincide rather closely with present 
easurements of 32.2, 32.7, 33.3, and 30.2 kg/ha/month 
the 4 most distant containers along roads treated with 
shemical dust palliative. A value of 32 kg/ha/month is 


Dust collectors set out in lines trans- 
verse to the road centerline. 


Dust created by passing vehicle. 


a # 


therefore assumed to represent an atmospheric base line 
for calculation of road dust distributions. 


Road Dust 


The intersection of the 2 linear relationships in plots of 
amount versus log distance (Figure 1) was always at a dis- 
tance of about 10 to 12 m, coinciding rather closely with 
the usual secondary road right-of-way of 10.06 m mea- 
sured from the centerline. The higher deposition of dust 
in the right-of-way may relate to geometric and vegeta- 
tion factors and the fact that deposition continues to oc- 
cur close to the road even when there is no distributive 
wind other than that generated by traffic. This is in con- 
trast to wind erosion and deposition in nature, which ob- 
viously can proceed only when wind is blowing. The road 
dust was therefore considered in 2 categories—roadside 
and distributed—and the amounts were calculated in 2 
separate integrations. 

Representative results are given in Table 1. Data are 
given for 3 limestone surface-aggregate roads and 4 mixed- 
in-place soil-aggregate road test sections. The Poweshiek 
road was singled out by the county engineer for having 
experienced an excessive loss of aggregate during the 
years; our data indicate an annual dust amount of more 
than 650 000 kg/km of which half, or 325 000 kg/km, 
was limestone. The Story and Linn roads were qualita- 
tively selected as more typical and yielded similar 
amounts when expressed on a vehicle-per-day (vpd) basis. 
The dust loss averaged 568 kg/km/vpd/year, of which 
mineralogical analyses again indicated about half was 
limestone. 

Only the Poweshiek road data showed a major influ- 
ence from prevailing winds, and data for the other roads 


Table 1. Summary of Dust Amounts 
cee as i A ar a aa ea es 


Dust per 
Total Vehicle 
Dust CaCO3 per Day 
Limestone (kg/km/ — (per- (kg/km/ 
Roads (kg/km) month) — cent) year) 


_————E——— ae 


Surface aggregate 


Poweshiek 56 640 50 4370 
Story 4 680 n.d. 534 
Linn®@ 7535 46 603 
Soil-aggregate 
Section 3 225 000 434 28.0 61 
Section 2° 225 000 256 isi 36 
Section 6° 564 000 207 5.4 29 
Section 10° 1015 000 Om mnoo 9.9 


8Calcium lignosulfonate (lignin) liquor added as a surface treat- 
ment or as 1 percent addition to the mix. 


were therefore averaged from containers on both sides. 
Although total amounts of dust determined on both 
sides of the Poweshiek road differed by a factor of 7, the 
roadside component on the 2 sides was practically iden- 
tical, lending credence to the suggestion that the major 
deposition of roadside dust occurred when there was no 
wind. From other roads, the amount of roadside dust 
varied from 1200 to 12 000 kg/km/month, constituting 
6 to 50 percent of the total dust. 

Similarly, extrapolation of the semilogarithmic plots 
indicated maximum distances of deposition measured 
from centerlines were quite variable, ranging from 60 m 
for the Story road to 2500 m for the prevailing leeward 
side and 400 m for the prevailing windward side of the 
Poweshiek road. Even the 2 roads that produced nearly 
identical total dust amounts showed large variations in 
distributive geometry, the amount being deposited as 
roadside dust differing by a factor of 10 and the maxi- 
mum distance carried differing by a factor of 15. This is 
not surprising for a system in which the source is a con- 
stant while the distributive mechanism varies. For ex- 
ample, the Story road, where 50 percent of the dust was 
roadside and all fell within a distance of only 60 m from 
the centerline, is a suburban feeder on which traffic is 
concentrated in the morning and evening hours when 
there is less wind. 


Dust Composition 


The percentage of carbonates, determined microscopi- 
cally and more precisely from weight loss in thermo- 
gravimetric analysis, varied from 75 to less than 1 per- 
cent, generally decreasing with increasing distance from 
the road (6). Responsible factors probably include par- 
ticle size and specific gravity sorting, for the carbonate 
particles tended to be larger and more dense and therefore 
settled out faster and concentrated closer to the source. 
Clay mineral identification was difficult because of 


the small amounts of clays in the samples. A degraded 
illite was found in samples close to the source, reflective 
of clay in the limestone. Smith et al (5) comment on 
their unexpected encounter with kaolinite in atmospheri 
dust samples and the unaccountable scarcity of mont- 
morillonite. This is reasonable if road-pulverized stone I 
a major contributor to atmospheric dust. 

Dry sieving of the Poweshiek road dust samples indi- 
cated more than 70 percent of each sample was retained 
on the 0.053-mm sieve and classified as fine sand. The 
median grain size varied from 0.06 to 0.12 mm, with a 
tendency toward finer particles farther from the source. 
The median size was somewhat larger than that previous! 
reported for atmospheric dust (5,6). Other samples 
were not sieved because of the small amounts and suscep 
tibility to error. 


Soil-Aggregate Roads 


The effectiveness of several treatments to improve road 
surfacing and reduce dusting is indicated by measure- 
ments made about a year after construction (Table 1). 
Simply adding aggregate and mixing it in rather than 
leaving it on the road surface would appear to reduce 
dusting by a factor of 10, which agreed with qualitative — 
observations. Addition of 1 percent lignin, a nontoxic 
by-product from paper manufacture, further reduced 
dusting by one-half; only a short-term benefit was Obe 
tained when lignin was used as a surface treatment. | 
The carbonate data indicate that lignin treatment | 
preferentially held the limestone, probably because of 
clay migration to the road surface during wet weather, 
and formed an observable brown protective patina. Un- 
fortunately, this patina also makes the roads slippery in 
wet weather, but the use of more limestone reduced this 
factor and also rather surprisingly decreased the dust, 
suggesting that mechanical stability and low dusting go 
together. Certainly the fact that a road is unpaved does 


mean that it must be a major dust source. The best 


es as much (Table 1). Furthermore, the amount of 
ne used to construct the low-dusting road, slightly 
re than 1 million kg/km, just equals the amount of 
tk lost from the worst road in 3.1 years. This would 


ument for improving aggregate-surfaced roads by 


ing aggregate and stabilizing agent even though the 
tment might have to be repeated every 5 years. 


t Production Versus Stone Consumption 


; including stone used in macadam or road-base con- 


ised as replacement for existing aggregate and divide 
amount by the amount of carbonate lost from the 


4000 


ee Ss: 


AVERAGE DUST DEPOSITED, Kg/ha/mo 


d lost rock at the rate of 3.3 kg/km/vpd/year, and the 
rst road lost 2185 kg/km/vpd/year or more than 600 


ear to be a strong economic as well as environmental 


previously mentioned, annual consumption of crushed 
ne in the United States for surface treatment of roads, 


ction, is about 15 t/km. If we assume that 80 percent 


PUBLIC RIGHT-OF-WAY 


Story and Linn roads, 280 kg/km/vpd, we obtain an an- 
nual average traffic count of about 40 vpd on all unpaved 
U.S. roads, not an unrealistic figure. 
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Figure 1. Rate of dust deposition 
versus distance to the road centerline. 
Data were averaged from both sides of 
the road and plotted on a logarithmic 
scale. 
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Five-Week ‘‘Total Immersion” Study 
Probes Research Needs of Railroads 


The role of the railroads in the nation’s future transpor- 
tation plans was the topic of a marathon research study 
conducted at the National Academy of Sciences’ facility 
at Woods Hole, Massachusetts, from June 30 to August 1. 
Research needs of the railroads were specifically empha- 
sized. Experts from government, railroad‘companies, in- 
dustry, and academic institutions gathered in week-long 
sessions to discuss the various aspects of the problem. A 
select group of core participants stayed for the entire 5 
weeks to draft the findings of the study. It was spon- 
sored by the Federal Railroad Administration and the 
Association of American Railroads and was conducted 
by the Transportation Research Board. The chairman 
was John Gratwick, Canadian National Railways, and the 
vice-chairman and study director was Harmer E. Davis, 
University of California. 

The first week, highlighted by an opening address by 
Asaph H. Hall, federal railroad administrator, was pri- 
marily concerned with the environment in which trans- 
portation, particularly the railroads, will operate in the 
next 15 years. Many of the speakers reaffirmed that 
forecasting was risky and difficult, but noted that a 
slower rate of growth than in the past can be expected, 
based on the Bureau of Census population trends. Do- 
mestic petroleum reserves will be largely depleted by 
2000, and, although no clear national energy policy has 
yet emerged, the Bureau of Mines forecasts significant in- 
creases in coal production and consequently coal move- 
ment during the next 15 years. Production of forest 
products will also increase. 

Concern was expressed that government analysts ap- 
pear to be developing energy consumption and produc- 
tion forecasts in isolation from each other. For example, 
agricultural forecasts are based on population and acreage 
data and reflect little concern for energy policies that 
could significantly affect the availability of petroleum- 
derived fertilizers. 


Even given a broad macroeconomic view of the next 
15 years, it is difficult to translate this into a specific 
role for the railroads. According to the preliminary re- 
port, the decentralization of American industry that has 
taken place in response to market forces could well be 
reversed; a production-oriented system rather than a 
customer-oriented system might emerge. : 

Aviation is much more directly affected by fuel prices 
than are railroads and is also suffering from financial and 
regulatory problems that appear similar to those of the ~ 
railroads. Air freight, although still small in total, is mak 


Harmer E. Davis, University of Cali- 
fornia, vice-chairman and director of 
the Railroad Research Study, goes 
over his notes with Dorothy Nixon, 
who coordinated the conference for 
the Transportation Research Board. | 


1 A study in concentration during 
the session on Research Needs in 
Motive Power. 


2 Relaxing over coffee on the 
verandah of Houston House. Stand- 
ing at right is TRB’s Rail Transport 
Specialist James H. Seamon. 

3 Houston House, the facility of the 
National Academy of Sciences at 
Woods Hole, Massachusetts, and site 
of the Railroad Research Study. 
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ing significant inroads in the movement of high-valued 
goods. ‘’The golden age of trucking may be at an end, 
but it is being supplanted by a silver age,’ says the report. 
Quantum jumps in highway building may not happen, 
but significant increases will occur in road capacity as 
will further size and weight gains by the truckers. 

The rail industry’s major problems were pointed out 
as erosion of existing capital, the difficulty of promoting 
new capital, and deteriorating property and service. 

In the second week, finance, economics, marketing, 
planning, and information services were discussed. The 
recurring theme was that insufficient data or information 
is available for understanding and planning the future and 
that resolving this lack of knowledge is a major research 
need in itself. A number of areas with potential for sig- 
nificant improvement were identified. 

Discussions during the third week ranged broadly over 
a number of management and labor issues. Because many 
railroad executives are due to retire in the next 5 to 10 
years, there is an opportunity for major restructuring of 
railroad organizations to improve management effective- 
ness. Deficiencies in organization and in management 
style have traditionally resulted in poor communication 
vertically through the industry, resulting in turn in poor 
morale. Poor communication is part of the reason for 
the slow response of railroad management to changing at- 
titudes, life-styles, and values in the work force. Dis- 
cussants from both labor and management deplored the 
adversary system that substitutes for true labor- 
management relations. 

The fourth week was dedicated to discussions of 
physical plant, equipment, and operations. Specific 
topics ranged from track train dynamics, braking systems, 
and couplers to research needs in freight train design, 
passenger train design, and yard operations. Signaling, 
communications, electrification, and car utilization were 
subjects of other papers. 

Papers from the Railroad Research Study will be pub- 
lished under a grant from the Association of American 
Railroads. The published volume is expected to be avail- 
able in December 1975. The price has not yet been 
determined. Inquiries may be directed to James H. Sea- 
mon, Rail Transport Specialist, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
BUC, ZOE 


Karl Moskowitz, Freeway Expert, 
Honored Posthumously by California 


Karl Moskowitz, assistant traffic engineer for the Calli- 
fornia Department of Transportation until his death 
February 6, 1975, was honored by the department June 
13, when the signal system on the Oakland Bay Bridge 
was dedicated to his memory. Shown in the photograph, 
from left, are Howard Ullrich, director of the California 
Department of Transportation; Katherine Moskowitz: 
and T. R. Lammers, director of the San Francisco Dis- 


trict of the California Department of Transportation. 

Karl Moskowitz was well known and respected in the 
Transportation Research Board, serving on the Commi 
on Highway Capacity and Quality of Service and on 4 
advisory panels: Improved Control Logic for Use Wi 
Computer-Controlled Traffic; Traffic Construction in 
Oversaturated Street Networks; Weaving Area Operatiot 
Study; and Optimizing Freeway Corridor Operations 
Through Traffic Surveillance, Communication, and 
Control. 7 

The plaque on the bridge reads, ‘’This signal system | 
dedicated to Karl Moskowitz, Founder of California’s 
Freeway Operational Activities, 1974.” 


Bryant Mather, Active in TRB, 
Elected President of ASTM 


Bryant Mather, chief of the Concrete Laboratory, U.S. 
Army Engineer Waterways Experiment Station, is the 
1975 president of the American Society for Testing and 
Materials. Mather is active in the committee structure & 
the Transportation Research Board, serving on several 
concrete-oriented committees. He was awarded TRB’s 
Roy W. Crum Distinguished Service Award in 1966. 

ASTM is the world’s largest source of voluntary con 
sensus standards for materials, products, systems, and 
services. It is headquartered in Philadelphia and has 
24,000 members throughout the world. 


a 


PLANNING AND ADMINISTRATION 


ts of Automobile Commuting 
vealed by FHWA 


annual cost of driving alone a distance of 10 to 25 

#s (16 to 40 km) to work is $646 for operators of sub- 
| pact cars to $1,868 for standard-sized cars, accord- 
to a report issued recently by the Federal Highway 
inistration. The report states: 


iutomobile represents the single largest user of petroleum 
ucts; consequently, it is a major factor in the energy prob- 
Any solution to the energy situation, as well as the problems 
an congestion and air pollution, must include reduced use 

e automobiles, especially driver-only occupancy. Every 

r should seriously consider joining his company’s ‘‘double- 


fear pool campaign or start a ride sharing plan on his or her 
wa 
' 


by sharing a car with 1 person, an employee can save 
such as 50 percent in transportation costs. With 5 
s0Ns per Car, employees save as much as 80 percent,. 
nual after-tax saving of $281 to $1,390, depending 
he size of the car, car pool, and distance traveled. 
dditional employee benefits include less driving, re- 
e transportation, a guaranteed comfortable seat, the 
n of selecting riders, acceptable door-to-door travel 
S, saved energy resources, reduced air pollution, and 
ced congestion in parking facilities and on highways. 
“ar pools carry more than 20 million commuters each 
more than twice as many as buses and fixed-rail sys- 
5 combined. Big American corporations, such as the 
esota Mining and Manufacturing Company, Texas 
uments, Inc., Hallmark Cards, Aerospace Corpora- 
_ Jantzen, Inc., Government Employees Insurance 
apany (GEICO), and the Boeing Company, have dis- 
«red that volunteer car-pool programs increase auto- 


mobile occupancy between 10 and 35 percent. This kind 
of reduction in an entire urban area can dramatically re- 
duce rush-hour congestion. During the height of the 
1973-74 energy crisis, Los Angeles reported a 7 percent 
reduction in rush-hour traffic from the preceding year, 
eliminating 40 percent of the city’s normal traffic delays. 

Nationwide, 50 million automobiles used for com- 
muting each working day have had an average occupancy 
rate in the rush hour of 1.4 persons. However, 75 per- 
cent of the automobiles involved in the commuter work- 
ing day carry only 1 person—the driver. 

Simply doubling-up in commuting automobiles (rais- 
ing the occupancy rate to 2 persons per car) would save 
more than 500,000 barrels of oil daily and remove 15 
million cars from the road. Raising the occupancy rate 
to 3.2 persons per car would save more than 1 million 
barrels daily. 


Cars and Highways in 1910: 
Different Amenities and Prices 


When authorities in the rapidly developing state of Florida 
proposed a new highway from Wabasso to Fort Pierce in 
1910, they were subjected to as much criticism as high- 
way authorities receive today. The arguments had a 
familiar ring: The road was not needed, and it would 
cost too much. 

It was not needed, said the critics, because there was 
a perfectly good railroad and a river paralleling the pro- 
posed route. And the cost? What with clearing a strip 
10 ft (3 m) wide, cutting down trees, and grubbing out 
palmetto bushes, it would cost up to $44.50 a mile. “A 
clear waste of the taxpayers’ money,” said opponents to 
the road. 

But, according to a recent article in the Vero Beach, 


Florida, Press-Journal, the road was built anyway. 

Until that time there was only 1 ‘’paved” road in the 
Vero area: 2 ruts filled with oyster shells, leading from 
the fishing docks to the railroad. With the building of a 
lumber mill nearby, sawdust became available to mix 
with sand for the improvement of the street near the 
freight depot. 


Bi-Level Commuter Cars May Be Seen 
on Toronto's GO-Transit System 


Double-deck rail commuter car bodies designed in the 
United States by Rohr Industries for manufacture in 
Canada by Canadian Vickers, Ltd., may be a feature of 
the Toronto Area Transit Operating Authority rail sys- 
tem, if a recent bid by the Canadian company is success- 


ful. The bid proposes the supply of as many as 100 double- 


deck aluminum commuter cars, each capable of carrying 
165 passengers. 

The 85-ft (26-m) bidirectional car, jointly designed. 
by Rohr and Canadian Vickers to the standards of the 
Association of American Railroads, features 2 low-level 
entry doors on each side, permitting ease of entry and 
exit at suburban stations. Passengers can choose seats 
in the lower entry lounge or in either of 2 raised seating 
levels. This unique design allows coupling and walk- 


through to conventional single-level coaches in a 
locomotive-towed train. 

The bi-level cars carry twice as many seated passeng¢ 
as conventional single-level cars of the same length, th 
reducing vehicle weight per passenger to a significant 
degree and producing energy savings and more efficier 
use of existing locomotives. 

Shorter train length also results in briefer traffic im 
ruption at grade crossings, shorter station length, shor 
walks for passengers at stations, and improved service, 

The air-conditioned cars incorporate frameless con: 
struction techniques: smooth brush-finished aluminum 
extrusions invisibly joined by rivets, lightweight alumi 
sandwiched structural panels, contoured reinforced pl. 
shapes, large panoramic windows, and cantilevered sea 
These design concepts, now used in rapid transit cars f 
San Francisco, Washington, D.C., and Brussels, Belgiur 
are claimed by the manufacturer to be economical to 
adapt to modular manufacturing for producing light- 
weight, strong car-body shells. 


Distiller-Sponsored Transit 
Gets New Year’s Revelers Home 


McGuiness Distillers, Ltd., in Toronto, Canada, has 
rented the entire transit system of the city on New 


*'s Eve for the last 3 years and has thrown it open to 
ers who can ride free instead of driving. In these 3 
#, there has not been one traffic fatality in the city 
the 18-hour free-ride period. This item of infor- 
on was contained in the August 1975 issue of 

nal Geographic magazine in a feature article on 
nto. 


rid Diesel-Electric Bus Easy on Fuel, 
in Noise and Pollution, Says Florida 
sportation Department 


novative 14-passenger public transit vehicle with a 

r system usually found in trains may solve many 
sion and noise problems and conserve fuel at the 

£ time, say officials of the Florida Department of 
sportation, which is testing and evaluating the bus 

#r a $25,000 research grant from the Urban Mass 
sportation Administration. 

e hybrid diesel-electric vehicle was converted by 
transportation department and the University of 

ida from an existing electric bus by incorporating a 
rtant speed diesel-powered electric generator, which 
‘les the motor to maintain peak efficiency. Because 
ais steady power source, Florida experts anticipate 
the vehicle can operate nonstop as many as 14 

s per day. Existing all-electric buses operate for ap- 
‘imately 4 hours a day before their batteries need to be 
ed. The maximum speed of the hybrid bus is ap- 
|imately 45 mph (72 km/h). 

ed Lammert, a professional engineer in the Florida 
; Transit Operations Surface Bureau, reports that a 
rocedure has been established to determine whether 
ybrid bus is a viable concept. During the next few 
hs, intensive tests will be carried out in Gainesville 
termine the various operating characteristics of the 
le, how it operates with and without the generator, 
efficiency is affected by running the air-conditioner, 
imilar variables. 

rther evaluation will be performed in actual urban 
jic conditions, and eventually the vehicle will undergo 
arative tests with other experimental and produc- 

» model vehicles of similar size and passenger capacity 
gular service. 


DESIGN AND CONSTRUCTION 


Knowledge Sharing Helps 
Bridge Program 


In an innovative and precedent-setting session, the Fed- 
eral Highway Administration recently made available to, 
interested industry representatives the benefits of its re- 
search and development efforts on a portable inspection 
device for use on steel bridges. 

The meeting was a part of the FHWA’s ongoing tech- 
nology transfer program, designed to ensure that infor- 
mation gathered through the agency’s research and de- 
velopment program is made available to the private and 
public sectors. 

The new bridge inspection device consists of 2 sepa- 
rate self-contained portable instruments, known as the 
acoustic crack detector and the magnetic crack definer, 
and was developed by the Southwest Research Institute 
of San Antonio, Texas, under an FHWA contract. The 
instrument, designed to detect and determine the location, 
size, and characteristics of cracks in the structural mem- 
bers of steel bridges, is currently undergoing field testing 
by 9 state highway agencies. 

This new device will be of substantial value in the in- 
spection of more than 300,000 steel bridges currently in 
use in the United States. Results of the initial field tests 
indicate that the instruments show promise in providing 
to those governmental units having jurisdiction over steel 
bridges an effective and efficient evaluation technique. 


OPERATION AND MAINTENANCE 


Vehicle Detector Is Easily Installed, 
Does Not Disrupt Traffic, Says FHWA 


Vehicle detectors are an essential part of modern traffic 
signal systems and freeway surveillance and control sys- 
tems if vehicular traffic is to flow freely and efficiently. 
However, traffic disruption resulting from installation of 
such detectors creates problems for the urban com- 
muter. 

Honeywell, Inc., under contract to the Federal High- 
way Administration, has developed an engineering model 
of a self-contained battery-powered vehicle detector that 
can be easily and quickly installed and eliminates the 
need for roadway cables. 

Known as the self-powered vehicle detector (SPVD), 
the newly developed device consists of an internal power 
source, a transducer (vehicle sensor), and an RF trans- 
mitter with loop antenna. It is packaged in a cylindrical 
enclosure 4.5 in. (11 cm) in diameter and 14 in. (28 cm) 
long and can be readily removed for servicing. The 
power source is a 6-V lantern battery with a minimum 15 


life expectancy of 1 year. The 30-MHz RF transmitter 
with loop antenna has an effective range of 500 ft (152 
m) from the detector to the roadside equipment. 

Installation of the SPVD in the roadway is carried out 
by boring a hole, dropping the instrument in the hole, 
and then sealing it. Vehicles passing over the SPVD are 
detected by the vehicle sensor, and the information is 
transmitted to the roadside receiver by the RF system. 

The SPVD can be used to make the same kind of traf- 
fic measurements as a loop detector, which marks the 
passage of a vehicle over the detector. Vehicle speed can 
be calculated by either assuming a typical vehicle length 
or by using 2 longitudinally separated detectors as used 
for standard speed measurement operations. 

According to the Federal Highway Administration, the 
device promises benefits such as lower installation, opera- 
tion, and maintenance costs; continuous, all-weather 
operation; minimum interruption of traffic during instal- 
lation and operation; and low-cost expansion of traffic 
control systems. 

Additional information on the SPVD can be obtained 
from the Office of Research and Development, Traffic 
Systems Division, Federal Highway Administration, 
HRS-30, Washington, D.C, 20590. 


Right-Turn-On-Red Law 
Under Study in Virginia 


At the request of the state legislature, the Virginia Depart- 
ment of Highways and Transportation and the Highway 
Safety Division of Virginia are conducting a study of the 
state's statute regulating right turns on red traffic signals. 
Because of the energy shortage, the joint study was re- 
quested to determine whether Virginia’s sign-permissive 


of 


ages 


legislation, which went into effect in 1972 and permit: 
right turns on red at intersections where RIGHT TURI 
ON RED AFTER STOP signs are installed, should be 
retained, rescinded, or amended. 

The purpose of the study is to compare the traffic, 
safety, economic, and energy-saving impacts of the sig 
permissive rule with those resulting from the general pr 
missive rule, which allows the motorist to turn right o 
red except at intersections where such turns are expres 
prohibited. Although both rules allow motorists to tui 
right on red, a recent report prepared by Alan M. Voot 
hees and Associates for the Federal Highway Adminis 
tration indicates that there is a great difference betwee 
the two in the degree of their implementation. Under 
the sign-permissive rule, right turns on red are allowed 
10 to 20 percent of the signalized intersections; under 
the general permissive rule, right turns on red are allow 
at 80 to 90 percent of the intersections. The general p 
missive rule is used by a majority of states. 

The Virginia study, scheduled to be completed this 
fall, will include a questionnaire survey of all Virginia 
traffic engineers to determine their opinions of the 2 
rules and to gather information on current right-turn-or 
red usage. Before and after studies are being made of 
intersections in both rural and urban areas to determine 
traffic conflicts created or reduced by right turns on ree 
traffic delays for right-turning vehicles, and driver acce} 
ance of and compliance with the law. Accident data fo 
20 right-turn-on-red intersections are being analyzed to 
determine the magnitude, type, and severity of acciden 
related to turning right on red. Several intersections i 
the neighboring state of North Carolina, where the gen= 
eral permissive rule is in effect, will be studied to provid 
comparison data. ‘ 

Research is being conducted by the Virginia Highway 
and Transportation Research Council in Charlottesville. 


Right turns on red are permitted at 
signalized intersections in Virginia onl) 
where a sign is posted to allow the , 
/ maneuver. 


Aerodynamic Drag Reduction in Automobiles 
| an Reduce Fuel Use 

Tests being carried out under the Automotive Energy 
=tficiency Program of the U.S. Department of Transpor- 
ation show that a 3 percent saving in fuel consumption 
an be achieved by redesigning the average U.S, automo- 
pile to reduce the aerodynamic drag, or wind resistance. 
| Researchers from the transportation department's 

| 


il ransportation Systems Center at Cambridge, Massachu- 
pets, the technical monitor for the work, have tested 
fompact and full-sized cars in wind tunnels and on the 
oad. The actual test program was carried out at the 

Jational Aeronautics and Space Administration Jet Pro- 
ppulsion Laboratory under contract to the transportation 
Mepartment. Full-scale and scale-model cars are used. 
| Changes to the cars include 2 modified front ends, full 
sand partial underpans, front underbody skirts, and rear 
trunk spoilers [small fences 2 in. (5 cm) high or less lo- 
fated across the rear edge]. The wind tunnel tests were 
sed to establish the most efficient drag reducers. 

Road tests were also performed on a full-sized vehicle, 
hich showed that the aerodynamically improved car en- 
bcountered about 22 percent less air drag when equipped 
ith an 8-in. (20-cm) front skirt, a rounded-off grill, 
ood and fenders, and a squared rear top edge of the 
runk deck. The investigators reported good agreement 
between these road tests and the full-scale wind tunnel 
tests. 


iNew From ITE: 


‘Training Course for Traffic Technicians 


In an attempt to overcome the critical shortage of traffic 
‘engineers in the United States, the Institute of Traffic 
Engineers has developed the Traffic Technician Cur- 
riculum, a comprehensive program for use by states, 
counties, cities, and educational institutions. 

The program is designed to train traffic technicians 
who can relieve engineers of nonprofessional work. “Cur- 
rent methods of training technicians are not meeting this 
need,’’ says an ITE spokesman. ‘‘Schools and colleges 
which offer such training are few and far between, and 
on-the-job training is often time-consuming and ineffec- 
tive.”” 

The materials consist of self-instructional texts, audio- 
visual courses, and workshops. The texts permit indi- 
viduals to complete each series of courses with little or 
no supervision, and trainees can proceed at their own 
pace. Color slides permit trainees to visualize work 
methods related to things such as signs and pavement 
markings. Workbooks are provided for reinforcement 
with most audiovisual courses. Workshops are designed 
to meet an organization’s unique characteristics but need 
no special instructors or faculty. 

The Traffic Technician Curriculum covers a full range 
of subject matters divided into 8 series. The first, cover- 


Ing roadway signs and markings, is complete, and the 
second, covering traffic control through construction and 
maintenance areas, is due this fall. The remaining 6 
series cover signalization, accident studies and analysis, 
engineering measurements, traffic operation and design, 
roadway lighting, and parking. The entire series will be 
available by late 1977. 

The curriculum, reasonably priced because no instruc- 
tors, classrooms, or travel is involved, can be financed 
through highway safety (402) funds and National High- 
way Institute funds. 

Further information may be obtained from Kenneth 
H. Layer, Institute of Traffic Engineers, 1815 North Fort 
Myer Driver, Arlington, Virginia 22209. 


INFORMATION SERVICE 


IRF and TRB Combine to Publish 
Highway Research In Progress 


To introduce greater economy and efficiency in the 
dissemination of research project information, a transi- 
tion will be made in 1975 in the publication of Highway 
Research In Progress (HRIP) by the Transportation 
Research Board and the publication of World Survey of 
Current Research and Development on Roads and Road 
Transportation by the International Road Federation 
(IRF). 

The 1975 issue of HRIP will be distributed in Octo- 
ber. It will contain more than 3,000 summaries of U.S. 
research projects, but for the first time since its initial 
publication in 1966, non-U.S. projects will be omitted. 
Along with the 1975 HRIP, however, U.S. subscribers 
will receive a copy of the 1974 World Survey and will 
thus receive information on non-U.S. projects that 
formerly would have appeared in HRIP. 

The 1975 issue of World Survey will contain 1975 
project information from about 50 non-U.S. countries 
and will for the first time in its 10-year history include 
U.S. project information on the same projects contained 
in the 1975 HRIP. The 1975 World Survey will be 
distributed in January 1976 to all who are on the com- 
bined mailing lists of World Survey and HRIP. 

In 1976 and succeeding years HRIP will not be pub- 
lished, and World Survey will be the medium for dis- 
semination of U.S. and non-U.S. project information to 
both U.S. and non-U.S. users. In addition to its distri- 
bution by IRF and TRB, World Survey is available for 
purchase from the National Technical Information Ser- 
vice (NTIS). 

Information on U.S. projects is acquired by the 
Highway Research Information Service (HRIS) through 
an annual updating program that enlists the cooperation 
of hundreds of U.S. research organizations and through 
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agreements with the Federal Highway Administration, 
the U.S. Department of Transportation, the Smithsonian 
Science Information Exchange, and other U.S. collection 
points for research in progress information. 

Information on non-U.S. projects is transmitted to 
HRIS by IRF and is acquired through annual |RF sur- 
veys that are coordinated with surveys made by members 
of the International Road Research Documentation 
(1RRD) network. The IRRD is part of the Road Research 
Program of the Organisation for Economic Co-operation 
and Development (OECD). Both IRF and TRB are as- 
sociate members of IRRD. 

HRIS will continue its annual updating and storage 
program for information on U.S. projects but will store 
non-U.S. research in progress information for only those 
projects that are selected by IRF to be most useful to 
the U.S. research community. It is expected that about 
1,500 non-U.S. projects will be selected each year for 
HRIS storage. All HRIS holdings are available for the 
HRIS current awareness service, for HRIS batch-mode 
retrieval service, and for on-line retrieval from the 
TRIS-ON-LINE data base that is currently at the 
Battelle Columbus Laboratories computer center. |n- 
formation on non-U.S. projects that are not selected 
for HRIS storage will continue to be listed in World 
Survey. 

The following are major differences between the 
HRIP and World Survey publications: 


1. World Survey entries are arranged by the geographi- 
cal location of performing agencies, i.e., by coun- 
tries for non-U.S. information and by states for U.S. 
information. A subject area index is provided in the 
back of the book. Entries in HRIP are arranged by 
subject areas; the book contains an index to per- 
forming agencies. 

2. World Survey entries do not include summary text 
or financial data that are contained in HRIP entries. 
This information is stored in the HRIS file, however, 
and is available through the other HRIS services. 

3. HRIP contains a subject term (keyword) index that is 
not now included in the World Survey. 

4. Issues of World Survey generally contain one or more 
in-depth studies that are carried out by IRF and that 
relate to non-U.S. research. 


It is believed that the needs of U.S. users of research 
in progress information will be met by the combination 
of the World Survey and retrieval services. Feedback on 
the new procedures will be solicited from HRIS users. 


NCHRP 


Using Emulsions for Paving 
Can Save Energy, Says Report 


More than 300 million gallons (1 billion liters) of petro- 
leum products that are in critical supply could have been — 
saved annually if emulsified asphalts had been used in 
1972 and 1973 in place of cutbacks. Further energy 
savings could have been realized by using, whenever prac- 
tical, cold or ambient temperature mixes to replace hot 
mixes. 

These conclusions are contained in Bituminous Emul- 
sion for Highway Pavements, Synthesis of Highway Prac- 
tice 30, recently published by the Transportation Re- 
search Board. The funding for the report was provided 
by the American Association of State Highway and 
Transportation Officials and the Federal Energy Adminis- 
tration. 

Emulsion asphalts have been available for more than 
70 years, but their use has not been extensive or wide- 
spread, says the report. This has been due in part to the 
absence of specific design information and construction 
specifications and instruction. The report addresses each 
of these areas. 

A team of 5 consultants assisted by an advisory panel 
of 17 selected experts prepared the report, which may 
be considered the most up-to-date and comprehensive 
publication on the use of emulsions in highway pave- 
ments. 


Interim Reports From NCHRP on 
Traffic Congestion and Ecology 


The state of the art on measures to reduce peak-period 
traffic congestion is the subject of an interim report 
authored by Remak/Rosenbloom, the agency conduct- 
ing NCHRP Project 7-10 under contract to the National 
Cooperative Highway Research Program. Approaches to 
ameliorate peak-period traffic congestion have been clas- 
sified as social, socioeconomic; sociotechnical, and tech- 
nical. Of particular interest to administrators, transporta- 
tion planners, and traffic engineers are the policy ap- 
proaches such as regulation of parking and flexible work 
hours. Experience with each approach has been de- 
scribed under the following categories: concepts, costs, 
time framework, funding source, political feasibility, and 
impact. The unedited agency draft of these conclusions 
is available from the TRB publications department at a 
cost of $8.50. 

A second report, prepared by the Polytechnic Insti- 
tute of New York, research agency for NCHRP Project 
20-11, proposes an approach to considering ecological 
costs In a benefit-cost analysis. The methodology is 
energy flow theory, which considers energy costs for 
ecosystems, manufacturing and placing materials, 


onstruction, operation, and maintenance. The energy 
ethodology permits evaluations at the national, re- 
ional, and local levels. Ecological impacts in terms of 
osystem energy losses may be compared for proposed 


“Disappearing’”’ Pavement Marking Tape 
Self-Destructs After Temporary Use 


Like an old soldier, a new type of marking tape for short- 
eat term use in construction areas simply fades away after 

ay be purchased for $15 from the publications depart- use, according to the makers, the aM ee rence 

of its degradable properties, the reflective tape may not 

require costly and time-consuming grinding, sandblasting, 

or acid etching to remove it. If it has not degraded from 


use, the tape may be removed by simply exposing it to a 
flame. 


INDUSTRY Coated with high-index glass beads to provide bright, 
positive nighttime guidance, the nonmetallic material is 
designed to provide short-term pavement markings for a 
Second 
Generation 
k Barricade 
Announced 


P| 


A new type of plastic barricade is claimed to use less 
space than traditional barricades and to be virtually im- 
possible to tip over. The legs and crossbars are hollow 
so that sand can be put inside to concentrate all the 
weight in the bottom of the legs. 

Molded out of cross-link polyethylene, the barricades 
are pliable and flexible and thus do no harm to vehicles 
that strike them. Because they resist damage from cars 
and are impervious to weather, they have a longer life 
than wood and steel barricades. They do not rust or 
need repainting and are almost maintenance free. 

The plastic barricade, known as the type 200, is avail- 
able in either 24- or 36-in. (61- to91-cm) widths. Samples 
and literature are available from the Best Barricade Com- 
pany, 825 North Lessing, Chicago, Illinois 60622. 


2 - 
a 


7 Two Strips of degradable pavement 
marking tape developed for temporary 
delineation in construction areas show 
wear from traffic. If tape does not 
degrade naturally from use, it may be 
removed simply by exposing it toa 
flame. 

2 The ease of application of the 
degradable pavement striping tape is 
shown in these photographs. At left, 
the tape with pressure-sensitive ad- 
hesive is rolled onto the pavement sur- 
face. At right, it is tamped firmly to 
the surface. The tape is coated with 
high index glass beads. 
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minimum of 30 to 45 days when applied in accordance 
with the manufacturer's recommendations. The tape 
costs less than other longer lasting tapes used for tem- 
porary marking, 3M officials say. 

It is available in white and yellow, has a backing pre- 
coated with pressure-sensitive adhesive, and can be ap- 
plied by 1 person using a simple hand tool. The tape was 
developed in response to a provision in the Manual on 
Uniform Traffic Control Devices, which states that 
“adequate short-term expendable pavement markings 
can be provided by use of pressure-sensitive tapes or 
raised pavement markers.” 

However, in many cases the tape or paint intended for 
temporary marking at construction sites remains on the 
pavement when the project is completed. Removal of 
these lines, which can distract and possibly confuse 
motorists, is usually difficult and expensive. 

The new tape, designated Scotch-Lane Pavement 
Striping Tape, construction grade, is available in rolls 
100 yd (91.4 m) long and 4 in. (10.2 cm) wide. Further 
information may be obtained from Traffic Control Ma- 
terials Department, Traffic Control Products Division, 
3M Company, 3M Center, St. Paul, Minnesota 55101. 


FOREIGN 


Transforming the Paris Skyline 
La Defense—A City Within a City 


Rising on the banks of the Seine, connected to the heart 
of Paris by the broad tree-lined Champs Elysees and the 
Avenue de Neuilly, a city within a city is taking shape; 
the futuristic development of La Defense, incorporating 
modern office towers as high as 45 stories, apartments 
for 20,000 people, aregional shopping center of 1,700,000 
ft2 (157 930 m2), and a transportation network that will 
make commuting, shopping, and pleasure traveling easy 


and fast. 
After World War |] La Defense was a blot on the Paris 


landscape. The 400-acre (1619-km2) tract that is now 
zone A of the development was a nest of shanty towns 
inhabited by North African, Italian, Spanish, and Portu- 
guese itinerant workers. The suburbs adjacent to La De- 
fense were, on the other hand, pleasant residential neigh- 
borhoods populated by Parisian commuters who entered 
Paris daily by the many railroad lines that crossed La De- 


fense and terminated at St. Lazare station in central Paris. 


Because the Rond Point de La Defense lies on the di- 
rect route from the Louvre Palace to the royal palace at 
St. Germain, it has been a favorite topic of developers 
since the seventeenth century. But only after it had 
reached its low point following cessation of hostilities in 
1945 did planning begin in earnest. In fact, its very im- 
portance held back redevelopment. Argument and inde- 
cision arrested organized construction until 1958, while 


surrounding suburbs were transformed into beautiful, 
modern communities. 

By 1958, however, the French government had de- 
cided to clear the area of the outmoded World War | 
vintage factories and the shanty towns surrounding them 
and to establish a business and residential center in its 
place. The reasons for this decision were largely keyed tc 
transportation: A good suburban railway system existed 
already between La Defense and Paris and between La 
Defense and the residential western suburbs. An addi- 
tional line of the rapid transit system was under consideré 
tion to cross Paris from east to west, terminating at St. 
Germain. A good highway system already served the 
region, and it could be expanded and improved without 
difficulty. The creation of new businesses in La Defense 
business center would provide jobs for residents of the 
western suburbs and cut down their commuting time. 

After a difficult start, the operation got under way in 
1958, and 6 years later the first offices were occupied. 
The first 2 tower blocks, Aquitaine and Nobel, were put 
in service in 1967. Fourteen tower blocks are now oc- 
cupied or under construction, out of a projected 30 to 
be finished in the future. 

Zone A, which will contain the main functions of the 
urban activity center, is intended to create a traffic-free 
environment containing all the essential downtown ac- 
tivities within which life can develop with the maximum 
convenience and security. It will eventually contain 
apartments for 20,000 people, a national exhibition hall, 
hotels, and an arts and entertainment center. All of the 
structures emerge from a pedestrian deck, or plaza, care- 
fully removed from the hidden underground parking 
levels, roads, and railway tunnels. 

Says P. L. Filippi, director-general of the project, 
“The public transportation serving the area has been 
planned so that the inhabitants, employees, and visitors 
will be able, if necessary, to do without individual means 
of transportation, no matter where they are coming from 
or going to. Traffic that is passing through the area is | 

| 
| 


contained in tunnels under the site so as to cause a mini- 
mum of intrusion.” 

Transportation facilities consist of (a) roads and car 
parks, which provide a means of servicing the develop- 
ment and which give access to the zone by people in cars; 
(b) public transport, which is provided by a public trans- 
port interchange located in the western section of the 
zone; and (c) pedestrian areas, where the movement of 
individuals within the zone is segregated from other 
traffic. a 

The road system consists of 3 hierarchical levels. The 
first level is composed of autoroutes and national roads 
that pass through the project, meeting at a large under- 
ground interchange completely below the surface. The 
second level consists of the distribution roads that pro- 
vide links to the through roads and to the neighboring 
areas. The major element in this system is a 1-way cir- 
culatory road that varies in width between 3 and 5 lanes. 
The third level contains the access roads that link the 
feeder roads to the parking lots and the service areas. 


} Design of the circulation system was complicated by 
fe oversized loads going to the exhibition center and by 
ik need for alternate routes if any particular section is 
locked by an accident or repair work. Filippi foresees 
23 installation of surveillance equipment and variable 
ning to direct motorists and indicate empty parking 
mHCeS. 
The public transport interchange facility allows pas- 
ngers to transfer directly from the suburban rail system 
the local bus system or the rapid transit system. An in- 
rchange hall, which has direct corridors and escalators 
fading to the stations serving the 3 modes, is also con- 
acted by escalators to the pedestrian area and to the 


Figure 1. Model of the business center (zone A). m 


ygure 2. Cross section of highway, rail, bus, and pedestrian facilities. 
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<hibition hall. A new railway station, built to service 

a Defense, serves 2 busy lines between Paris and the 
‘estern suburbs, and an additional line to the southwest 
iburbs is planned. The rapid transit system station is 
cated under the interchange hall. It has a 2-platform 
onfiguration, and the journey to the Etoile station, 
ithin the central city, takes only 4 min. Trains carrying 
; many as 2500 passengers travel more than 40 mph (64 
m/h) on a minimum headway of 2% min. The new bus 
ation acts as the terminal for several local and suburban 
nes and is built on top of a 1000-space car park. 

The traffic-free area in the center of the zone provides 
cess to all the buildings. Because the area is so large, 
ywever, consideration had to be given to the provision 
F specialized transportation for the pedestrians. After 
abating the possibilities of low-capacity small vehicles 
erating on the pedestrian deck and a median capacity 
stribution system of small vehicles operating on a fixed 
lideway, officials of La Defense decided on a high 
pacity, short-range belt system operating at 9 mph (14 
n/h) to cater to the movement along the axis of the 
velopment. This system is currently under construc- 
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tion. The alternate systems may be used in the future to 
supplement the present means of transportation. 

A further transport link at La Defense is designed to 
connect the Parisian suburb with the new town of 
Pontoise by means of the aerotrain, the first commercial 
route of this tracked air-cushion vehicle. 

La Defense is a business district, but not that alone. It 
provides living space for 20,000 people who will work 
and play there, shopping in the fine stores, enjoying con- 
certs, films, and live entertainment, and strolling in the 
open-air squares and gardens high above the traffic flow- 
ing silently underground. It is a 24-hour development 
that does not close down at sunset, bringing for the first 
time to the suburbs the eternal traditions of the City of 
Light. 

Two centuries ago the residents of Paris defended 
their city against the Prussians on the very spot where the 
development whose name commemorates that action 
now rises. La Defense has had a varied history in these 
200 years, but it is now fulfilling its destiny, rising above 
the skyline of Paris as an example of the best and latest 
in urban living and transportation. 
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1 Excavation for a new shopping 
and leisure center, directly connected 
with a railway station, a rapid-transit 
station, a Metro station, and a bus 
terminal got under way in early 1975. 


2. La Defense at night. 


3 Entrance to the transportation 
facilities of La Defense is directly from 
the plaza situated in the midst of the 
many multistory office buildings. 


4 Marja-Christina Bourdon, public 
information officer for La Defense, 
and P. L. Filippi, the center’s director- 
general, stand in the wide plaza above 
the transportation center. 


5 The century-old statue that gives 
La Defense its name was originally 
erected to honor the residents of Paris 
who defended the city from the 
Prussians in 1872. Now on a tempo- 
rary scaffolding, the statue awaits a 
new resting place within the vast 
complex. 

6 Some of the many high-rise build- 
ings of La Defense dominate the Paris 
skyline. 

7 Amodel of the road system serv- 
ing La Defense shows the 3 hierarchical 
levels for through traffic (autoroutes 
and national roads), distribution roads, 
and access roads leading to the parking 
and service areas. 
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Space-Age Know-How 

Would Fit Highway Needs, 
Says PennDOT’s Newly Retired 
Edmund Ricker 


Imagine a flying television camera mounted on a monorail 
in the median of a busy freeway, traveling back and for- 
ward on the command of a police official at headquarters, 
slowing, stopping, or speeding up to monitor traffic ac- 
tivities on demand. 

No, it is not the plot of a new television series, but 
merely one of the many brain children of Edmund R. 
Ricker, who retired at the end of August from the posi- 
tion of chief, Highway Safety Group, Pennsylvania De- 
partment of Transportation. His rationalization for the 
device is simple: 

“Very simple calculations indicate that it is not eco- 
nomically or operationally feasible to use individual 
policemen traveling in cruisers to enforce laws or other- 
wise give coverage to the highway network. There must 
be some better way in this age of space travel to detect 
violators or disabled vehicles or other events in a way 
whereby we can improve highway operations.’’ 

Ricker’s traveling camera, which has been discussed 
with a number of large electronic manufacturers, so far 
without implementation, is only one of many facets of 
highway safety in which he has been involved during the 
last 40 years. Known at various times as ‘’Odograph 
Ricker” and ‘Infrared Ricker’’ because of his intense 
interest in his project of the moment, he has participated 
in and directed the throwing of empty beverage bottles 
at highway signs from a vehicle moving at 80 mph (129 
km/h) to see how the paint stood up. He also helped to 
invent the snooperscope, or infrared night vision device, 


while attached to the Army Engineer Board during Worle 
War II. 

Edmund J. Ricker was born in Croton, Vermont, and 
started his career with the somewhat unusual distinctior 
of making Phi Beta Kappa at the University of Vermon 
where he was graduated with a bachelor of civil engineer 
ing degree (cum laude). He continued his civil engineer-— 
ing and traffic engineering studies at Yale University and 
the Yale Bureau of Highway Traffic before joining the 
U.S. Army Corps of Engineers during the war. He was 
twice awarded the Legion of Merit before returning to 
civilian life in July 1946, having attained the rank of 
major. 

With prewar experience working for the Vermont 
Highway Department to help, he returned to Yale asa 
research assistant in transportation, studying the traffic 
design of parking garages for the Eno Foundation and 
writing a book on the subject. In 1947 he became the 
first traffic engineer for the city of New Haven, Connecti-_ 
cut, and then joined the New Jersey Turnpike Authority 
in 1950. During the following 9 years he first of all was 
responsible for the protection of traffic, sign design, and 
finalization of toll structures. Then, following the open- — 
ing of the turnpike to traffic, he personally investigated 
accidents and sought traffic engineering solutions, such 
as the planting of evergreens in. the median, tower- 
mounted propellers and low-mounted lights to combat ; 
fog, and measurement of rear lighting on trucks. 7 

“| almost joined the state police in order to better un- 
derstand the nature of the fog problems and causes of ac- 
cidents,’” he says. ‘| had an arrangement with the police — 
to be on call 24 hours a day for any serious or unusual 
accidents and traffic conditions.” 4 

In 1959 Ricker joined the Pennsylvania Department 
of Highways, now the Department of Transportation. He 
was the first director of the Traffic Engineering Section, 
which had been upgraded as a result of an Automotive 
Safety Foundation management study. Traffic engineer 
ing activities were greatly expanded during the next 8 
years. He then transferred to the position from which he 
retired in August. Under his leadership, highway design 
was completely reviewed from a traffic engineering view- 
point; the Sign Shop was enlarged and modernized; new 


nuals on traffic control devices and maintenance and 
tection of traffic were prepared; and Interstate sign 
earch was carried out for the Federal Highway Ad- 
nistration, 

Ricker has been active in the Institute of Traffic En- 
eers since 1941, serving as national president in 1967, 
has also been president of the New England and New 
rk metropolitan sections. He initiated the ITE Design 
Safety seminars, held all over the country. He is a 

t secretary of the AASHTO Operating Committee on 
affic and has served on several committees of the High- 
y Research Board and its successor, the Transportation 
=search Board. 


SHO Road Test Sparked 
terest of Lehigh University’s 
W. Fisher 

Bridge Problems 


ridges, like people, grow old, and with increasing age 

ve accumulated problems from many passages of trucks 
d heavy vehicles. Although not many bridges have ex- 
*rienced damage, the occasional collapse of a structure 
ch as the Silver Bridge over the Ohio River has demon- 
-ated a need for extensive research on the causes of 
cking and ways to prevent or discover damage before 
ess of life occurs.” 

One of the prime movers in such a research effort is 
ohn W. Fisher, professor of civil engineering and associ- 
xe director of the Fritz Engineering Laboratory at Lehigh 
miversity. His philosophy, as quoted above, has its roots 

his activities as a member of the staff of the National 
scademy of Sciences on the AASHO Road Test in 1958. 
xe became involved in the laboratory and field studies 
7 the fatigue and fracture behavior of bridges arising 


out of the road test findings in his Capacity as assistant 
bridge research engineer. 

Fisher has been a member of the Lehigh University 
faculty since 1964. A native of Scott City, Missouri, he 
graduated from Washington University in St. Louis in 
1956 with a bachelor’s degree in civil engineering; he re- 
ceived his master of science and doctor of philosophy 
degrees from Lehigh University in 1958 and 1964 re- 
spectively. 

In 1962 Fisher was selected by the National Academy 
of Sciences as 1 of 4 U.S. delegates to the NATO Ad- 
vanced Course on Use of Computers in Civil Engineering, 
held in Portugal. He has served as chairman of the educa- 
tional policy committees of the Lehigh faculty and has 
been a member of the University Forum. 

A structural engineer, he is a specialist in structural 
connections, fatigue of riveted, bolted, and welded con- 
nections, and composite steel-concrete members and has 
been engaged in some 25 research projects in these areas 
during the past 14 years. He is currently director of a 
research project on composite steel concrete beams with 
formed metal deck and a project on the high cycle fatigue 
of bridges. He is codirector of a project on fatigue of 
curved girders and is an associate on a project Concerned 
with fracture resistance of full-scale bridge components. 

His expertise has been recognized with the Walter L. 
Huber Research Prize, awarded by ASCE in 1969, and 
the American Welding Society’s Adams Memorial Mem- 
bership Award in 1974. 

In addition to authoring some 70 scientific reports 
and articles, Fisher is the principal author of the Guide 
for Design Criteria for Bolted and Riveted Joints (Wiley 
Interscience, 1974) and coauthor of Structural Stee/ De- 
sign (Ronald Press Company, 1965, 1974). He is listed 
in Who's Who in the East, Who’s Who in America, Who's 
Who in American Education, American Men and Women 
of Science, and Engineers of Distinction. He is a mem- 
ber of Tau Beta Pi, Sigma Xi, and many professional and 
learned societies. 

He is chairman of the TRB Steel Bridge Committee 
and also serves on the ASCE Task Committees on Frac- 
ture, Structural Fatigue, and Bridge Safety. He is a mem- 
ber of the Research Council in Riveted and Bolted Struc- 
tural Joints and the American Railroad Engineering As- 
sociation Committee on Steel Structures. 

‘Although much has been learned about fatigue crack 
problems in bridge structures, problems still exist,"’ says 
Fisher. ‘‘We want to learn much more about methods of 
repairing cracks in structural members, how to retrofit 
structural components thought to have experienced 
fatigue damage, and how to better relate and assess the 
accumulation of time, weather, and traffic on the struc- 
ture. The major problem of relating laboratory and field 
response is an ongoing problem with much to be learned 
about how structures behave as opposed to how they are 
designed. 

“This quest for a better understanding of connections 
has been the objective of countless tests and investiga- 
tions going back into the last century.” 25 
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COMPOSITION AND PERFORMANCE 
OF PORTLAND CEMENTS 


Is Theme of Jointly-Sponsored Conference 


A 1-day symposium on composition and performance of 
portland cements, jointly sponsored by the American 
Ceramic Society, the American Society for Testing and 
Materials, and the Transportation Research Board, is 
scheduled as part of the Seventy-Eighth Annual Meeting 
of the American Ceramic Society in Cincinnati, Ohio, 
May 1-6, 1976. The symposium will consist of 2 tech- 
nical sessions. The session on kiln chemistry deals with 
control of cement composition during manufacture, with 
particular reference to the roles of alkalis and sulfates and 
to identification of cement clinker components. The 
session on behavior of cement pastes is concerned with 
the influence of cement composition on the behavior of 
cement paste, mortar, or concrete with particular ref- 
erence to the early reactions during setting and hardening 
and the effects of admixtures. 

Those wishing to present a paper at the symposium 
should submit a preliminary title before November 1, 
1975, to one of the people listed below. On receipt of a 
preliminary title, an abstract form will be sent to prospec- 
tive authors. A 50-word abstract should be sent before 
December 1, 1975, to the program chairman, Professor 
J. Francis Young, Department of Civil Engineering, Uni- 
versity of Illinois, Urbana, Illinois 61801. The ASTM 
representative and the TRB representative are respec- 
tively Professor Della M. Roy, Materials Research Labora- 
tory, Pennsylvania State University, University Park, 
Pennsylvania 16802, and Professor R. L. Berger, Depart- 
ment of Civil Engineering, University of Illinois, Urbana, 
Illinois 61801. 


BETTER TRANSPORTATION SOUGHT 
FOR ELDERLY AND HANDICAPPED 


A national conference on improving the quality of | 
transportation for the elderly and handicapped is sched- | 
uled for December 10, 11, and 12, 1975, in Orlando, 
Florida. This is the fifth in a series of conferences on t e | 
subject. Those planning to attend should contact the 
conference coordinator, William G. Bell, Department of 
Urban and Regional Planning, Florida State University, — 
Tallahassee, Florida 32306. ‘ 


| 
a 
CALL FOR PAPERS ON ASPHALT ) 
ISSUED BY ASTM FOR 1976 MEETING | 
The American Society for Testing and Materials is in- 
viting papers for a Symposium on Low Temperature 
Properties of Bituminous Materials and of Compacted 
Bituminous Paving Mixtures to be held by Commit- 

tee D-4 on Road and Paving Materials during the ASTM 
Annual Meeting in Chicago, June 27-July 2, 1976. 

The symposium is designed to bring out new research 
on these 2 subjects by means of separate papers, but 
the subject is limited to test consideration below 
average ambient temperatures (i.e., below 70 F, 21.1 C). 
It is felt that the properties of both the bituminous 
binder and the bituminous paving mixture at low tem- 
peratures are important factors in pavement perfor- 
mance, and there is a need for better understanding of 
these factors. 

Authors are invited to submit a title and a300- to 
500-word abstract with an ASTM offer form, both in 


licate, by November 15, 1975, to the symposium 
irman, L. W. Corbett, Exxon Research and Engineer- 
Company, Post Office Box 51, Linden, New Jersey 
36, telephone 201-474-2676. Offer forms are avail- 
from L. W. Corbett or Jane B. Wheeler, “ASTM, 

6 Race Street, Philadelphia, Pennsylvania 19103, 
hone 215-299-5413. 


B Announces Plans for Ninth 
inual Human Factors Workshop 


Ninth Annual Workshop on Human Factors in High- 
Transportation has been scheduled for Sunday, 
nuary 18, 1976, at the Sheraton-Park Hotel in Wash- 
ton, D.C. The meeting date, which falls on the Sun- 

preceding the start of the Fifty-Fifth Annual Meeting 
he Transportation Research Board, was selected to 
id conflict with other TRB programs and activities 
ring the week. 

The workshop is cosponsored by the TRB Committee 
Motorist Information Systems and the Committee on 
wad User Characteristics and is under the direction of 
tlanning committee chaired by Wallace G. Berger, 
Technology, Inc. Six concurrent sessions will be held, 
h a luncheon and post-workshop reception for all par- 
‘ipants. The session topics are Indirect Measures of 
ffic Safety, Prediction and Measurement of Driver 
pectancies, Optimizing the Use of Existing Transpor- 
rion Rights-of-Way, Motorcycle Safety, Increasing the 
ee of Mass Transit and Car Pooling, and Measurement 

Driver Skills and Knowledge. 

A registration fee, still to be determined at the time 
this writing, will be required. Because of the past 
»pularity of this workshop series and the limited num- 
ir of participants that can be accommodated, preregis- 
ation is strongly advised. Registration closes Decem- 
ir 19,1975. 

More information on the workshop can be obtained 
om K. B. Johns, Engineer of Traffic and Operations, 
ansportation Research Board, 2101 Constitution 
venue, N.W., Washington, D.C. 20418. 


APERS ON ALCOHOL, DRUGS, 
ND TRAFFIC SAFETY 
JVITED FOR PRESENTATION 
T AUSTRALIAN MEETING 


ye Seventh International Conference on Alcohol, 
rugs, and Traffic Safety is being held for the first 
ne away from Europe and North America. It will 
ke place January 23-28, 1976, in Melbourne, Aus- 
alia, and will provide an interdisciplinary forum for 
1 workers in the field of traffic safety as affected by 


cohol and drugs. nen 
Workers in these areas are invited to submit descriptive 


titles and abstracts of papers to be considered for pre- 
sentation at the conference. The abstracts should be 
no more than 250 words long and should be sent to 
the Seventh Conference Secretariat, Royal Australian 
College of Surgeons, Spring Street, Melbourne 3000, 
Australia. 

The conference will be held at the facilities of Mel- 
bourne University. For those wishing to attend inter- 
related meetings in the area, the International Associa- 
tion for Accidents and Traffic Medicine is planning an 
International Conference on Restraint Systems in 
Melbourne at the same time (Victoria, Australia, was 
the first state to introduce compulsory wearing of seat 
belts). The Australian Forensic Science Society will be 
holding its annual meeting in Melbourne also about the 
same time, and a summer school on Alcohol and 
Alcohol Studies is usually held in New Zealand a week 
or so later, 

General information on the conference may be ob- 
tained at any office of Qantas Airways or from J. Birrell 
at the Royal Australian College of Surgeons at the ad- 
dress above. 


COURSE IN MEASUREMENT SYSTEMS 
SCHEDULED FOR PHOENIX, ARIZONA 


A short course in measurement systems engineering, 
designed to teach registrants how to obtain valid, cost- 
effective data in the field and in the laboratory during 
the next decade and to improve productivity of data 
acquisition systems and groups, will be held in Phoenix, 
Arizona, February 2-7, 1976. The latest developments 
in the new unified approach to the engineering of mea- 
suring systems to achieve the above aims will be pre- 
sented. 

This program, in various forms, has been presented 
114 times since 1962 in the United States, Canada, 
England, Denmark, France, and Germany. The view- 
points and needs of test requesters, measurement groups, 
and designers using experimental data are represented. 
Electrical measurements of mechanical and thermal 
quantities are emphasized. Lecturers are distinguished 
specialists, all with industrial experience. 

Deadline for registration is January 26, 1976. The 
conference fee is $350 and includes all text materials. 
Further information may be obtained from Professor 
Peter K. Stein, 5602 East Monte Rosa, Phoenix, Arizona 
85018. 


COMPUTER SIMULATION 
MEETING SET 


The 1976 Summer Computer Simulation Conference, 
sponsored by ALChE, AIAA, AMS, ISA, SCS, and 
SHARE, will be held in Washington, D.C., July 12-14, 
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1976. The theme of the conference is ‘‘Progress in 
Simulation.”’ 

The meeting will offer an excellent opportunity for 
those involved in research to discuss the state of the art 
of computer simulation in the many disciplines of the 
physical sciences and to demonstrate the potential 
impact of computer simulation in solving social, en- 
vironmental, and economic problems. General topics 
for a number of sessions have yet to be determined, 
and therefore papers concerning topics of general in- 
terest to civil and mechanical engineers may be sub- 
mitted. Papers are being sought specifically in com- 
puter simulation of civil engineering systems, including 
structural systems, transportation and urban systems, 
hydrological and water resource systems, and environ- 
mental systems. 

Those interested in presenting papers must submit 
abstracts by January 15, 1976, to Richard H. McCuen, 
Department of Civil Engineering, University of Maryland, 
College Park, Maryland 20742. Authors of papers ac- 
cepted for presentation will be notified by February 
1976, and those papers will be published in the proceed- 
ings of the conference. 


AUSTRALIA HOSTS 
THIRD INTERNATIONAL 
CONFERENCE ON 
ASPHALT IN FEBRUARY 


Delegates from many countries are expected to attend 
the Third International Conference on Asphalt, to be 
held by the Australian Asphalt Pavement Association, 
Ltd., in Sydney, Australia, February 2-5, 1976. 

The conference, designed to provide a forum for the 
exchange and discussion of current information and ideg 
on asphalt, will feature ample time for workshop session 
discussion periods, and other opportunities to discuss 
practical aspects of asphalt work. 

The National Asphalt Pavement Association is offi- 
cially visiting Australia at the time of the conference, 
and members of the U.S. association will take part in the 
Australian meeting. 

An interesting social program has also been arranged 
for delegates, friends, and families. The registration fee 
is $120 per registrant only; for persons accompanying the | 
registrant, there is no charge other than a nominal one — 
for some social functions. The conference will be held at — 
the Sydney Hilton, the city’s newest and most up-to-date — 
convention hotel conveniently located in the downtown ~ 
area. 

Further information can be obtained from The Con- 
ference Organiser, Third International Conference on 
Asphalt, Australian Asphalt Pavement Association, Post 
Office Box 185, Blackburn, Victoria 3130, Australia, or 
inquire at any Qantas Airways office. 


rom Indian Trail to 
terstate Highway; 
avish Pictorial History 
Roads Announced 


ARBA Pictorial History of Roadbuilding. Charles W. 
Wixom. American Road Builders’ -Association, 525 School 
Street, S.W., Washington, D.C. 208 pp. $12.50. 


the vanguard of an expected deluge of bicentennial- 
riented histories, this lavishly illustrated and well-written 
history of American roadbuilding not only will bea 
orthwhile addition to any library shelf but also will solve 
e Christmas present problem for highway-minded givers. 
This is neither a history of travel nor a saga of economic 
evelopment, says the author. It is simply a story of 
hoadbuilding. The text is accurate, informative, enter- 
saining, but not all-encompassing. There is only a passing 
neference to the AASHO Road Test, and the Highway 
Research Board's part in this and other milestones of 
“merican roadbuilding history escapes mention. 

However, this is not the intent of the book. It relies 
almost exclusively on photographs and pictures to tell 
ihe story, and this they do extremely well. Gathered 
rom sources in industry and government and from pri- 
rate individuals and collections, the illustrations span the 
zenturies between the founding of the American colonies 
and today’s Interstate system. 

Imaginative layout and treatment of the hundreds of 
ine drawings and photographs make this book a must for 
Vighway-related readers. 


TRANSIT CANADA Magazine 
in First Year of Operation 


More than a decade ago, an irregular bulletin called 
Canadian Coach was inaugurated to highlight the develop- 
ment and promotion of public transportation within the 
Canadian framework. As the need for a journal devoted 
2xclusively to the field of Canadian public transport grew 
1o reflect increasing public and governmental interest in 
the subject, it was decided to redesign and upgrade 
Sanadian Coach under a new name. Accordingly, Transit 
Canada magazine made its appearance at the beginning of 
his year. 

The contents of an early issue show a wide range of 


interests. An editorial on the public’s right to be informed 
on transit-oriented decision-making processes is followed 
by articles on special transit for the disabled, a case his- 
tory of a bus manufacturer’s growth and problems, and 

a detailed study on public transportation in Edmonton, 
Canada, and the surrounding region. These features are 
complemented by a number of regular departments and 
letters to the editor. 

As a source of information on urban transportation in 
Canada, Transit Canada should be of interest to those in- 
volved in similar activities in the United States. Issued 
bimonthly, the annual subscription is $10, and 3 copies 
can be sent of each issue to one address for only $26 a 
year. Publishers are Transit Canada, Post Office Box 
6103, Station A, Toronto, Ontario M5W 1P5. 


Third Edition of Oglesby’s 
HIGHWAY ENGINEERING Ready 


Highway Engineering (Third Edition).. Clarkson H. Oglesby. 
John Wiley and Sons, New York. 784 pp. $18.95. 


This book by Clarkson H. Oglesby, Silas Palmer Professor 
of Civil Engineering at Stanford University, is designed 
primarily as a text for junior, senior, or fifth-year college 
courses in highway or transportation engineering. A sec- 
ond objective is to offer a starting point for advanced 
courses and individual study for those having a special 
interest in these fields. A third aim is to offer a summary 
of important new developments in technology as an aid 
to practicing engineers and administrators. 

‘Highway and transportation engineering is a trouble 
some subject for college students,” says the author. 
“They are confronted with a new and often ambiguous 
terminology and with seemingly wide variations in plan- 
ning, design, and construction practices.” In this book, 
every effort has been made to minimize the confusion. 
Whenever possible, the governing principles underlying 
each topic are developed first, and then current practice 
is explained in terms of these principles. Finally, research 
findings that point up the shortcomings of present-day 
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knowledge and methods are outlined to indicate probable 
future changes.” 

Although the text can, in the main, be used by those 
who have little background in engineering, some knowl- 
edge of route surveying, dynamics, and fluid mechanics 
is necessary for a complete understanding of specific 
topics. 

This third edition of the book includes expanded in- 
formation on timely subjects such as highway and urban 
transportation planning and highway economy. Finance, 
surveys, plans and computations, rights-of-way and other 
legal problems, drainage, maintenance, and highways and 
the environment are dealt with at length. 

Says Oglesby, ‘‘The transition to the metric system 
now under way offers particular difficulties to authors 
writing on professional subjects. Although scientists, re- 
search engineers, and laboratory technicians work pri- 
marily in metric units, almost all American highway design 
procedures and their outcomes in completed roads and 
bridges are dimensioned in traditional units. The admit- 
tedly unsatisfactory approach adopted in this book is to 
retain the units employed in the source documents such 
as the AASHTO (AASHO) policy manuals. However, the 
problem set includes examples to be solved in metric 
units.”’ 

A conversion table to facilitate this effort has been 
printed inside the front cover of this detailed and defini- 
tive work on highway engineering. 


Directory of Moving Way and Guideway Systems 
Offered as Part of 8-Volume Transit Compendium 


Moving Way Transit and Light Guideway Transit. N.D. 
Lea Transportation Research Corporation, 110 Lily Flag 
Road, Huntsville, Alabama 35802, 56 and 120 pp. 
respectively. Published as part of 8-volume compendium. 
Subscription rates available from above address. 


Moving Way Transit and Light Guideway Transit have 
been released as part of an 8-volume compendium on 
current technology summary issues. Each publication 
contains a comprehensive listing of all manufacturers and 
systems Involved in each subject area; specifications of 
each system and comparisons of how they operate are 
included. 

The report on moving way transit reveals that several 
new systems, both with and without cabs, are ready for 
the market; however ‘further development assumes that 
a customer will take the risks for any initial installation.”’ 

The developments in light guideway transit, though 
well advanced, will require injections of government 
funding to spur activity and installation, says the report. 
Several such systems are operational in airports and other 
activity centers with capacity loads of 5,000 or below to 
30,000 per hour on each line. Average system costs 
range from $6 to $8 million per mile. 

Other issues in the compendium will cover personal 
rapid transit, light rail transit, heavy rail transit, bus 
transit, paratransit, and roadway transit equipment. 


Blastfurnace 
and Steel Slac 


Production, Properties and Uses _ 


A. R. Lee 


Blast Furnace and Steel Slag: 
Source of highway materials 


Blastfurnace and Steel Slag: Production, Properties and 
Uses. A.R. Lee. Edward Arnold Publishers, Ltd., 25 Hill 
Street, London. 120 pp. $8.50 (estimated). 


Blast furnace and steel slags are prominent examples of 
the by-products of one industry providing the raw mate- 
rials for another. Their use has both economic and social — 
benefits. Slags provide a useful source of material for 
highway construction, and their use contributed to the 
improvement of the environment by avoiding the forma- f 
tion of new slag heaps and by the removal of old ones. 
This book summarizes the present-day knowledge of 
the chemical and physical properties of slag, of the pro- 
cesses for maintaining control over its composition, and 
of its industrial uses. 


Two Approaches to 
Airport Paving 


Airport Paving Made Easier With Welded Wire Fabric. 
United States Steel Corporation, 600 Grant Street, Pitts- 
burgh, 15230. 16 pp. Available from Construction Ser- 
vices Representatives at USS Sales Offices. 


Roadways and Airport Pavements. SP-51. American Con- 
crete Institute, Box 4754, Detroit, Michigan 48219. 296 
pp. $8 to ACI members, $11 to nonmembers. 


United States Steel has issued a slim but informative 
booklet dealing with the design and construction of 
jointed reinforced concrete pavements for airport run- 
ways and taxiways. The data contained in the 16-page 
booklet comply with recently adopted Federal Aviation 
Administration design standards and provide information 
that will help designers to specify quality airport pave- 
ments while keeping reinforcement costs to a minimum, 

Included are sections on construction joints, contrac- 
tion joints, and expansion joints; steel reinforcement in 
airport slabs; description of welded wire fabric, its limita- 
tions, handling procedures, and method of selection; and 
concrete overlays. Three appendixes cover subgrade drag 
theory, paving fabric nomenclature, and decimal diame- 
ters for selected wire sizes. A number of useful figures 
and tables complete the attractively produced and read- 
able publication. 

The American Concrete Institute publication contains 


| number of papers that offer information to the Chuva 
unty, and state engineer concerned with highways and 
reets; several other papers are intended for the airfield 
Decialist. 

| Subjects include the design of thickness and joints for 
pavements carrying relatively light traffic; the application 
value engineering to stretch highway dollars in 2 Mich- 
yan counties; slip-forming airfield pavements; effects of 
brator characteristics and paver speeds on the proper- 
jes of concrete extruded in the slip-form process; com- 
parison of the performances of plain, standard-reinforced 
poncrete and elastic-jointed continuously reinforced con- 
ete; and a report of a study showing that prestressing 
ffers many advantages in cost and performance and may 
e the pavement of the future. 

Examples of outstanding research work are contained 
papers on continuously reinforced concrete pavements 
Indiana; a Corps of Engineers project on airport pave- 
nents under simulated aircraft gear loads; and a Canadian 
itudy on the performance of steel fiber reinforced con- 
rete slabs on grade. 

Two papers cover development in areas of highway 
mafety: better pavement texturing methods to provide 
intiskid resistance of the surface and the international 
soncern over skidding accidents and highway safety 
ind the history of skidding problems and research in 
reat Britain. 

Two papers concern maintenance procedures: methods 
of removing unsound concrete and placing a concrete 
patch and a method of effecting fast pavement repairs. 


FOUNDATION DESIGN 
AND CONSTRUCTION 


M J TOMLINSON 


A Halsted Press Book 


Sritish Manual 

pn Foundations 
Has Widespread 
Application in USA \ 


Foundation Design and Construction. M. J. Tomlinson. 
Halsted Press, 605 Third Avenue, New York 10016. 785 


pp. $40.00. 


Aithough originally written and published in the United 
<ingdom, this manual of foundation design and construc- 
-ion methods is as valuable to American practicing eng! 
jeers as it is to their British colleagues. It is not intended 
-o be a textbook on soil mechanics, but it does include 


examples of the application of this science to foundation 
engineering. The author points out that undue reliance 
on soil mechanics can be dangerous if foundation designs 
are based on inadequate data or on the use of wrong in- 
vestigational techniques, 

The book includes information on ordinary founda- 
tions, including the economic design of house founda- 
tions, as a help to architects and builders in the use of 
the present-day techniques of investigation and construc- 
tion. The application of soil mechanics science to the 
carrying capacity of pile foundations of all types is a com- 
paratively new development, says Tomlinson, but is com- 
ing to be recognized as having advantages over older 
methods using dynamic formulas, and the subject is fully 
treated. The information on large-diameter bored-pile 
foundations will be useful in designing foundations of 
tall multistory buildings. 


Environmental Impact Seminar Proceedings 
Published by 
American Society of Civil Engineers 


Proceedings, Environmental Impact Statements for Trans- 
portation Facilities. Available from Carl Selinger, Port 
Authority of New York and New Jersey, One Trade 
Center, 72 W, New York 10048. $8. 


A seminar on Environmental Impact Statements for 
Transportation Facilities was held May 19, 1975, by the 
metropolitan sections of the American Society of Civil 
Engineers and the Institute of Traffic Engineers. 

The proceedings comprise 5 papers and an appendix 
containing up-to-date information on the EIS process: 
legislative mandate, technical impacts, a perspective on 
the whole process, and EIS case studies of urban highway 
(Philadelphia's Vine Street Expressway) and mass transit 
(New York’s Archer Avenue subway extension) facilities. 
Speakers represented the Environmental Protection 
Agency, the Federal Highway Administration, Howard 
Needles Tammen and Bergendoff, the New York City 
Transit Authority, and a private consulting engineer. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Freeway Entry, Flow, and Control 

Subject areas: traffic control and operations; traffic 
flow. Transportation Research Record 533, 138 pp., 
$5.60. 
Travel Behavior and Values 


Subject areas: traffic measurements, urban transpor- 
tation systems. Transportation Research Record 534, 69 


pp., $3.20. 


Concrete Pavement Construction and Joints and Loader- 
Truck Production Studies 

Subject areas: cement and concrete; construction; 
general materials; maintenance, general. Transportation 
Research Record 535, 96 pp., $4.20. 


Motorist and Transit-User Services 
Subject areas: highway safety; road user characteris- 


tics. Transportation Research Record 536, 48 pp., $2.40. 


Pavement and Soil Characteristics 

Subject areas: pavement design; foundations (soils); 
mechanics (earth mass). Transportation Research Record 
537, 01 Dp. eorcd.: 


Capacity and Quality of Service 

Subject areas: traffic control and operations, traffic 
measurements. Transportation Research Record 538, 75 
pp., $3.40. 


Corrosion, Concrete Quality Control, and Paint Beads 
Subject areas: cement and concrete; construction; 
general materials; maintenance, general. Transportation 

Research Record 539, 112 pp., $4.80. 


Urban Accident Patterns 
Subject areas: highway safety; road user characteris- 
tics. Transportation Research Record 540, 56 pp., $2.60. 


Effect of Roadway Geometrics on Traffic Operations 
Subject area: traffic control and operations. Trans- 
portation Research Record 541, 55 pp., $2.60. 


Polymer Concrete 

Subject areas: cement and concrete; general mate- 
rials; maintenance, general. Transportation Research 
Record 542, 67 pp., $3.20. 


Roadside Hazards and Safety Improvements 
Subject areas: highway safety; road user characteris- 


tics. Transportation Research Record 543, 52 pp., $2.40. 


Driver Visual Needs in Night Driving 
Subject areas: highway safety; road user characteris- 
tics. Special Report 156, 120 pp., $5.00. 


Transportation Programming Process 
Subject areas: transportation administration; trans- 
portation finance; transportation economics; urban trans- 


portation administration. Special Report by 7 > pps 
$3.40. 


Operation and Maintenance of Transportation Facilities: 
Statements of Research Problems 

Subject areas: highway design; roadside development; 
maintenance, general; construction and maintenance 
equipment; highway safety; road user characteristics; 
traffic control and operations; traffic flow; traffic mea-_ 
surements. Special Report 158, 129 pp., $5.60. 


HRIS Abstracts 
Vol. 8, No. 3, September 1975, 188 pp., $5.50. 


Highway Research In Progress 
No. 8, 1975, 871 pp., $20.00. 


1975 Directory 
421 pp., $10.00. 


NEW NCHRP PUBLICATIONS 


Transportation Decision-Making: A Guide to Social 
and Environmental Considerations 

Subject areas: transportation administration; urban 
transportation administration; urban community values. 
National Cooperative Highway Research Program Report 
156, 135 pp., $7.20. 


Crash Cushions of Waste Materials 

Subject areas: highway design; highway safety. 
National Cooperative Highway Research Program 
Report 157, 73 pp., $4.80. 


Partial-Lane Pavement Widening 

Subject areas: pavement design; construction. National 
Cooperative Highway Research Program: Synthesis of 
Highway Practice 28, 30 pp., $3.20. 


Treatment of Soft Foundations for Highway 
Embankments 

Subject areas: highway design; exploration-classification. 
(soils); foundations (soils); mechanics (earth mass). Na- 
tional Cooperative Highway Research Program: Synthesis _ 
of Highway Practice 29, 25 pp., $3.20. 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


